Anthracycline-dependent heat-induced transition from positive to negative supercoiled DNA.
The conformational stability of individual DNA topoisomers depends on the concentration of DNA intercalating drugs. To study the DNA-drug interaction, we used ethidium bromide (EtBr) and negative supercoiled pUC19 as a model system. The effects of two anthracyclines widely used in cancer therapy, daunorubicin (Dau) and doxorubicin (Doxo), and EtBr were compared. In spite of their different chemical structures and intercalation mode, all intercalating agents show similar effects on the conformational stability of supercoiled DNA. Our observations show that the studied intercalators have at least two main effects on the supercoiled DNA: (i) they decrease the level of negative supercoiling and, at certain concentrations, they may induce positive supercoiling in DNA; (ii) a temperature increase can cause a recovery of negative supercoiling in DNA. The conformational stability of plasmid DNA-drug complexes has been investigated by temperature gradient gel electrophoresis (TGGE). We demonstrate the suitability of TGGE for this purpose, because it offers a global view on DNA-drug complexes over a continuous range of temperature. Images of DNA plasmids adsorbed onto a substrate at different temperatures and drug concentrations were acquired by atomic force microscopy (AFM), allowing us to distinguish directly the conformation chirality assumed by the plasmid under different conditions confirming TGGE results. Our detection system allows to characterize unknown drugs and to determine their intercalating properties.